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(54) PRODUCTION OF POLYORGANOSILOXANE MICROPARTTCLE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for producing the subject spherical 
microparticles with monodisperse size distribution, usable as intermediate particles for 
producing organic-inorganic composite particles suitable as e.g. a spacer for liquid crystal 
displays or as a spacer or standard particles per se for liquid crystal displays. 
SOLUTION: The polyorganosiloxane microparticles is obtained by hydrolysis/ condensation of 
a silicon compound of the formula R1nSi(OR2)4-n (R1 is a nonhydrolyzable group such as 1- 
20C alkyl or 2-20C alkenyl group; R2 is a 1-6C alkyl group; (n) is an integer of 1-3) in an 
aqueous solution of ammonia and/or an amine containing <0.01 wt.% of an anionic surfactant 
with an HLB number of 18-42. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s ho\vs the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)J 

[Claim 1] General formula (I) 
RlnSi(OR2)4-n... (I) 

the inside of a formula, and Rl -- a non-adding water resolvability machine -- it is -- the alkyl group of 
carbon numbers 1-20 - The alkyl group of the carbon numbers 1-20 which have a (meth)acryloyloxy 
machine or an epoxy group, The alkenyl machine of carbon numbers 2-20. the aryl group of carbon 
numbers 6-20, or the aralkyl machine of carbon numbers 7-20, the case where R2 shows the alkyl group 
of carbon numbers 1-6, n shows the integer of 1-3, and there is two or more Rl -- every - when you 
may differ even if Rl is mutually the same, and there is two or more OR2. even if each OR2 is mutually 
the same, it may differ It is under [ aquosity solution / of the ammonia to which an HLB value 
(hydrophilic lipophilic property balance value) contains 0.01 or less % of the weight of anionic 
surfactants of 18-42 for the silicon compound expressed, and/or an amine ] setting. The manufacture 
method of the polyorganosiloxane particle characterized by making it hydrolyze and condense. 
[Claim 2] The manufacture method according to claim 1 that the silicon compound expressed with a 
general formula (I) is a vinyl alkoxysilane compound whose Rl is a CH2=CH-machine. 
[Claim 3] The manufacture method according to claim 2 that a vinyl alkoxysilane compound is 
vinyltrimetoxysilane. 

[Claim 4] The manufacture method according to claim 1 that the silicon compound expressed with a 

general formula (I) is a methyl alkoxysilane compound whose Rl is a CH3-machine. 

[Claim 5] The manufacture method according to claim 4 that a methyl alkoxysilane compound is methyl 

trimetoxysilane. 

[Claim 6] The manufacture method according to claim 1 to 5 that polyorganosiloxane particles are 0.5- 
15 micrometers of mean particle diameters, and the thing of 3.0% or less of degree of dispersion of 
particle size distribution (valve flow coefficient value). 

[Claim 7] The manufacture method according to claim 1 to 6 that an anionic surfactant is a sodium 
dodecyl sulfate. 

[Claim 8] The manufacture method according to claim 1 to 7 of performing baking processing about the 
particle obtained after hydrolysis / condensation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention is used as the spacer for liquid crystal 
displays, a standard particle, etc. about improvement of the manufacture method of a 
polyorganosiloxane particle in itself as a middle particle for manufacturing an organic inorganic 
composite particle suitable as a spacer for liquid crystal displays etc. in more detail -- true — it is related 
with the way it is spherical and a particle size distribution manufactures a mono dispersion-like 
polyorganosiloxane particle efficiently 
[0002] 

[Description of the Prior Art] Although it is known conventionally that a mono dispersion-like silica 
particle (it may only be hereafter called a mono dispersion silica particle) has a useful particle size 
distribution as various fillers, a ceramic raw material, etc.. recently the use as a spacer of a liquid crystal 
display especially attracts attention, and it is beginning to be used. 

[0003] The particle of a glass fiber chip or synthetic resin has been conventionally used for the spacer of 
a liquid crystal display. However, although the glass fiber chip is excellent in the diameter precision of a 
fiber, its dispersion is large to the length, and a thing long to remainder has a possibility of it being 
viewed and falling quality of image, and has a possibility of damaging the orientation film fabricated on 
the substrate, a protective coat, a light filter, or electric element since the edge is sharp. Moreover, since 
particle-size precision is inferior, the particle of synthetic resin cannot fill the performance demanded as 
a spacer for liquid crystal displays. Therefore, when a more advanced gap precision is required, particle- 
size precision is good and a thing without a possibility of damaging electric element, such as an 
orientation film formed on the substrate in the globular form, and a protective coat, a light filter or an 
ITO electric conduction film, is required. 

[0004] As what fills these demands, the silica particle obtained hydrolysis and by carrying out a 
polycondensation in the silicon alkoxide is proposed. This silica particle has high (1 ) purity, and (2) 
particle-size precision with little influence on the liquid crystal by the leached moiety is good, lower — 
(3) which can make valve flow coefficient value (coefficient of variation) acquired by formula valve 
flow coefficient(%) = [the standard deviation (micrometer) of the diameter of a particle] / [mean- 
particle-diameter (micrometer)] xlOO 10% or less, since it can be made an almost perfect true sphere It 
has an advantage, like it is rare to damage electric element, such as an orientation film formed on the 
substrate, and a protective coat, a light filter or an ITO electric conduction film. etc. 
[0005] However, the particle which consists of such a silica independent is hard, and is lacking in 
elasticity, and a part of silica particle moves in process in which liquid crystal is poured into a liquid 
crystal cell since it is inferior to adhesion, and in case it is this movement, orientation spots may arise 
[ an orientation film ] in response to an injury. Moreover, although the liquid crystal which adhered to 
the circumference of a liquid crystal cell at the time of pouring of liquid crystal is generally removed by 
ultrasonic cleaning, movement may take place to a part of silica particle at the time of this ultrasonic 
cleaning, and orientation spots may arise [ an orientation film ] in response to an injury by this 



Page 2 of 9 



movement. Therefore, in order to manufacture a liquid crystal display with a high display property under 
high productivity, it is necessary to make it movement of a spacer not take place substantially at the time 
of liquid crystal pouring performed after formation of a liquid crystal cell, or ultrasonic cleaning. 
[0006] For this reason, the organic inorganic composite particle which prepared the synthetic-resin coat 
in the front face of a silica particle as a spacer with which movement does not take place substantially 
after formation of a liquid crystal cell is proposed variously until now. For example, after making 
commercial synthetic-resin powder stick to the front face of a silica particle by the electrostatic force, 
while applying impulse force to this, dissolving a part of aforementioned synthetic resin with the heat 
generated in that case and joining synthetic-resin powder, the thing which makes it come to fix 
synthetic-resin powder to a silica particle is proposed (JP, 63-94224, A). However, since this thing does 
not have the enough bonding strength of synthetic-resin powder and a silica particle, the resin layer 
adhering to the silica particle front face tends to exfoliate, and it has a possibility that the resin layer 
which exfoliated may damage the liquid crystal matter. 

[0007] Moreover, after introducing an Si-H basis into the front face of the cross-linked-polymer particle 
which has predetermined active hydrogen, changing this Si-H basis into a glycidyl group and changing 
this glycidyl group into a vinyl group further, the liquid crystal spacer which comes to form the adhesion 
layer made of thermoplastics in the front face of the cross-linked-polymer particle concerned which 
introduced the vinyl group by the graft polymerization method is indicated by JP,5-232480,A. However, 
in this spacer, in the manufacture process, it is easy to condense resin coated particles, and 
manufacturing the mono dispersion resin coated particle which has a uniform resin coat on a front face 
has the fault of not escaping that a process until it introduces a vinyl group into a cross-linked-polymer 
particle front face is complicated a difficult top, and a manufacturing cost costs dearly. 
[0008] Then, this invention persons found out the resin covering silica particle which has the 
thermoplastics coat which consists of the monolayer structure or two or more layer structure previously 
formed in the front face of a baking silica particle through the silane coupling agent which has a vinyl 
group as what improved the fault which such an organic inorganic composite particle has. this resin 
covering silica particle is excellent in adhesion, and does not damage an orientation film etc., that of the 
peeling resistance of a resin coat is quite good, and a monodisperse particle - etc. - it has the 
outstanding advantage However, since down stream processing by the baking process and silane 
coupling agent for obtaining a baking silica particle was needed and the resin coat was formed in the 
baking silica particle front face through the silane coupling agent the top where operation is 
complicated, it was not what may not necessarily be satisfied fully about the peeling resistance of a resin 
coat. 

[0009] In order to solve such a problem, for example, when the polymerization nature functional group 
of non-adding water resolvability, such as a vinyl group, and the alkoxyl group of adding-water 
resolvability make the silicon compound combined with the silicon atom hydrolyze and condense, make 
the polyorganosiloxane particle which has a polymerization nature functional group in a molecule 
generate and make this thing and a polymerization nature monomer react, the organic inorganic 
composite particle which is very easy operation and is excellent in adhesion and the peeling resistance of 
a resin coat is obtained. In order that an important thing may obtain a composite particle suitable as a 
spacer for liquid crystal displays in this method, it is preparing a polyorganosiloxane particle with the 
polymerization nature functional group which is a middle particle so that a mean particle diameter's may 
be 0.5-15 micrometers preferably and the coefficient of variation (valve flow coefficient value) of 
particle size distribution may become 3.0% or less. 

[0010] On the other hand, a mean particle diameter is 0.5-15 micrometers, and polyorganosiloxane 
particles, such as 3.0% or less of spherical poly methyl silsesquioxane. have useful valve llow 
coefficient value as the spacer for liquid crystal displays, a standard particle, etc. in itself. 
[001 1] The method of making it react, holding a two-layer state without mixing the partially aromatic 
solvent solution of the solution or the w ater, and the organic solvent containing an organoalkoxysilane. 
its partial hydrolysis condensate, ammonia, or an amine on parenchyma as the manufacture method of 
such a polyorganosiloxane particle is learned (for example, JP. 4-70335. B etc.). 
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[0012] However, in this method, although the particle size of the polyorganosiloxane particle to generate 

is controlled by the ammonia in the lower layer at the time of preparation, or concentration of an amine, 

it has the problem that the path of the particle finally obtained does not turn into the target particle size 

even if it is easy to produce variation in eye an indefinite hatchet and a generating particle nuclear 

number and generation of a nuclear particle reacts on reaction-of-identity conditions. 

[0013] Thus, if a desired particle size is not obtained, the problem of being hard to use it for the spacer 

for liquid crystal displays as which the particle-size precision is required strictly will arise. 

[0014] Furthermore, in the aforementioned method, there is also a problem of being easy to generate a 

giant particle. Since this giant particle is produced by coalescence (coalesce) in the middle of the 

reaction of the particles for which it asks, the volume fraction to which a giant particle occupies the 

volume from a bird clapper to the double precision or the integral multiple of a request particle becomes 

high. Therefore, when a giant-particle yield increases, the situation which is not desirable where the 

yield (yield of a request particle) falls remarkably is invited. 

[0015/ 

[Problem(s) to be Solved by the Invention] As a middle particle for this invention being the basis of 
such a situation and manufacturing an organic inorganic composite particle suitable as a spacer for 
liquid crystal displays etc. Or the polyorganosiloxane particle used as the spacer for liquid crystal 
displays, a standard particle, etc. in itself It aims at offering the thing of a desired particle size, and the 
method of manufacturing efficiently so that the thing of 0.5-15 micrometers of mean particle diameters 
and 3.0% or less of valve flow coefficient values may be obtained preferably and generation of a giant 
particle may be suppressed. 
[0016] 

[Means for Solving the Problem] In order to attain the aforementioned purpose, as a result of repeating 
research wholeheartedly, by making a specific silicon compound hydrolyze and condense in the aquosity 
solution of the ammonia w hich contains a specific surfactant at a predetermined rate, or an amine, this 
invention persons find out that the purpose can be attained, and came to complete this invention based 
on this knowledge. 

[0017] That is, this invention is a general formula (I). 
RlnSi(OR2)4-n...(I) 

the inside of a formula, and Rl — a non-adding water resolvability machine - it is - the alkyl group of 
carbon numbers 1-20 - The alkyl group of the carbon numbers 1-20 which have a ( meth )acryloyloxy 
machine or an epoxy group. The alkenyl machine of carbon numbers 2-20, the aryl group of carbon 
numbers 6-20, or the aralkyl machine of carbon numbers 7-20, the case where R2 shows the alkyl group 
of carbon numbers 1-6, n shows the integer of 1-3, and there is two or more Rl — every — when you 
may differ even if Rl is mutually the same, and there is two or more OR2, even if each OR2 is mutually 
the same, it may differ It is under [ aquosity solution / of the ammonia to w hich an HLB value 
(hydrophilic lipophilic property balance value) contains 0.01 or less % of the w eight of anionic 
surfactants of 18-42 for the silicon compound expressed, and/or an amine ] setting. The manufacture 
method of the polyorganosiloxane particle characterized by making it hydrolyze and condense is 
offered. 
[0018] 

[Embodiments of the Invention] It sets to the method of this invention and is a general formula (I) as a 
raw material. 
RlnSi(OR2)4-n ... (I) 

It comes out and the silicon compound expressed is used. 

[0019] In the above-mentioned general formula (I). Rl shows the alkyl group of the carbon numbers 1- 
20 which have the alkyl group, (meth)acrvloyloxy machine, or epoxy group of carbon numbers 1-20. the 
alkenyl machine of carbon numbers 2-20, the aryl group of carbon numbers 6-20. or the aralkyl machine 
of carbon numbers 7-20. Here, as an alkyl group of carbon numbers 1-20. the thing of carbon numbers 
1-10 may be desirable, and this alkyl group may be the shape of a straight chain, a letter of branching, 
and annular any. As an example of this alkyl group, a methyl group, an ethyl group, n-propyl group, an 
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isopropyl machine, n-butyl, an isobutyl machine, a sec-butyl, a tert-butyl. a pentyl machine, a hexyl 
machine, an octyl machine, a cyclopentylic group, a cyclohexyl machine, etc. are mentioned. As an 
alkyl group of the carbon numbers 1-20 w hich have a (meth)acryioyloxy machine or an epoxy group, 
the alkyl group of the carbon numbers 1-10 which have the above-mentioned substituent may be 
desirable, and this alkyl group may be the shape of a straight chain, a letter of branching, and annular 
any. As an example of the alkyl group which has this substituent, gamma-acryloyloxypropyl machine, 
gamma-methacryloyl oxypropyl machine, gamma-glycidoxy propyl-group, 3, and 4-epoxycyclohexyl 
machine etc. is mentioned. As an alkenyl machine of carbon numbers 2-20, the alkenyl machine of 
carbon numbers 2-10 may be desirable, and this alkenyl machine may be the shape of a straight chain, a 
letter of branching, and annular any. As an example of this alkenyl machine, a vinyl group, an allyl 
group, a butenyl group, a hexenyl machine, an octenyl group, etc. are mentioned. As an aryl group of 
carbon numbers 6-20, the thing of carbon numbers 6-10 is desirable, for example, a phenyl group, a tolyl 
group, a xylyl group, a naphthyl group, etc. are mentioned. As an aralkyl machine of carbon numbers 7- 
20, the thing of carbon numbers 7-10 is desirable, for example, a benzyl, a phenethyl machine, a 
phenylpropyl machine, a naphthyl methyl group, etc. are mentioned. 

[0020] On the other hand, R2 is the alkyl group of carbon numbers 1-6, you may be the shape of a 
straight chain, a letter of branching, and annular any, and a methyl group, an ethyl group, n-propyl 
group, an isopropyl machine, n-butyl, an isobutyl machine, a sec-butyl, a tert-butyl, a pentyl machine, a 
hexyl machine, a cyclopentylic group, a cyclohexyl machine, etc. are mentioned as the example, the case 
where n is the integer of 1-3 and there is two or more Rl - every - Rl may be mutually the same, when 
you may differ and there is two or more OR2, each OR2 may be mutually the same, and you may differ 
[0021] As an example of a silicon compound expressed with the aforementioned general formula (I ) 
Methyl trimetoxysilane, methyl triethoxysilane, a methyl tripropoxy silane, A methyl triisopropoxy 
silane, ethyl trimethoxysilane, ethyltriethoxysilane. Propyl triethoxysilane, butyltrimethoxysilane, 
phenyl trimethoxysilane, Phenyl triethoxysilane, vinyltrimetoxysilane, vinyltriethoxysilane, A vinyl 
tripropoxy silane, gamma-glycidoxypropyltrimetoxysilane, gamma-acryloyloxypropyl trimethoxysilane, 
gamma-methacryloyl oxypropyl trimethoxysilane, Dimethyl dimethoxysilane, methylphenyl 
dimethoxysilane, dimethyl diethoxysilane, Divinyl dimethoxysilane, divinyl diethoxysilane, a trimethyl 
methoxy silane, a trimethyl ethoxy silane, a TORIBI nil methoxy silane, a TORIBI nil ethoxy silane, etc. 
are mentioned. 

[0022] In this invention, although one sort of silicon compounds expressed with the aforementioned 
general formula (I) may be used as a raw material and you may use combining two or more sorts, the 
methyl alkoxysilane compound the vinyl alkoxy silane compound whose Rl is a CH2^CH-machine. and 
whose Rl are CH3-machines is desirable in this silicon compound. And vinyltrimetoxysilane is suitable 
for especially methyl trimetoxysilane in a methyl alkoxysilane compound in the above-mentioned vinyl 
alkoxysilane compound. 

[0023] In this invention, although hydrolysis and condensation of a silicon compound expressed with the 
aforementioned general formula (I) in the aquosity solution of the ammonia containing an anionic 
surfactant and/or an amine are performed, the above-mentioned ammonia and an amine are the catalysts 
of the hydrolysis and the condensation reaction of this silicon compound. Here, as an amine, 
monomethylamine, a dimethylamine, a monoethyl amine, a diethylamine. ethylenediamine, etc. can be 
mentioned preferably, for example. Although this ammonia and amine may be used independently and 
you may use combining two or more sorts, there is little toxicity, removal is easy, and since it is cheap, 
ammonia is suitable. 

[0024] As an aquosity solution of ammonia and/or an amine, the solution which dissolved ammonia 
and/or the amine in the partially aromatic solvent of water or water, and the water miscibility organic 
solvent is mentioned. Here, as a water miscibility organic solvent, ether, such as ketones, such as lower 
alcohols, such as a methanol, ethanol. propanol. and a butanol. an acetone, a dimethyl ketone, and a 
methyl ethyl ketone, diethylether. and the dipropyl ether, etc. is mentioned, for example. 
[0025] Although there is especially no limit as amount of ammonia or the amine used, it is desirable to 
select so that pH of the lower layer water layer before a reaction start may become the range of 7.5-1 1 .0. 
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[0026] In this invention, what has an HLB value in the range of 18-42 is used as an anionic surfactant. 
This HLB value is an index showing the balance of a hydrophilic property and lipophilic property, and 
lipophilic property's is so high that the value is small. At that by which an HLB value deviates from the 
above-mentioned range, it is a book. As such an anionic surfactant, that an HLB value should just be in 
the range of 18-42, although there is especially no limit, alkylaryl sulfonates, an alkyl sulfate, a fatty- 
acid alkali salt, alkyl phosphate, an alkyl phosphonic acid salt, etc. are mentioned, for example. In these, 
the alkylaryl sulfonates of 8-18 and the carbon number of an alkyl group have [ the carbon number of an 
alkyl group / the alkyl sulfate of 8-18, and the carbon number of an alkyl group ] the desirable fatty-acid 
alkali salt of 8-18, and a sodium dodecyl sulfate, dodecylbenzene sulfonate, and an oleic acid potassium 
are especially suitable. Moreover, this anionic surfactant may be used independently and may be used 
combining two or more sorts. 

[0027] In this invention, the concentration of the anionic surfactant in the aquosity solution of this 
ammonia and/or an amine is chosen in 0.01 or less % of the weight of the range. The case where the 
coefficient of variation (valve flow coefficient value) of the degree distribution of grain to which this 
concentration exceeds 0.01 % of the weight stops easily being able to generate 3.0% or less of 
polyorganosiloxane particle, and the purpose of this invention is not reached arises. The mean particle 
diameter of a polyorganosiloxane particle is controllable by being in the inclination for the concentration 
of an anionic surfactant to follow on becoming high, and for the mean particle diameter of the 
polyorganosiloxane particle to generate to become small therefore being above-mentioned within the 
limits and changing this concentration. It is 0.000001 - 0.008 % of the weight preferably. 
[0028] Reaction temperature is usually chosen in 0-50 degrees C. Although reaction time is influenced 
by reaction temperature and cannot generally be defined, generally it is enough in about 1 - 20 hours. In 
addition, in the middle of a reaction, in order to promote a condensation reaction, you may carry out 
amount addition of ammonia and/or the amine suitably. 

[0029] After a reaction end, if required after fully washing the generated particle according to a 
conventional method, classification processing will be performed, a giant particle or a minute particle is 
removed and dryness processing is performed. Although there is especially no limit as a classification 
art, the wet-classification method for performing a classification using settling velocity changing with 
particle size is desirable. Although dryness processing is performed by usually heating at the 
temperature of the range of 100-200 degrees C, a freeze drying method is also employable. 
[0030] A polyorganosiloxane particle may earn 1 out baking processing if needed, in order to obtain 
compressive strength required as a spacer for liquid crystal equipments. It is desirable to perform 
especially this baking processing at the temperature of the range of 300-800 degrees C the bottom of 
inert atmospheres, such as nitrogen, or into a vacuum 200-1000 degrees C. The grain child who 
compressive strength sufficient at less than 200 degrees C may not be obtained, and exceeds 1000 
degrees C may become hard too much, and this temperature is not desirable. When processing at 
comparatively low temperature in the above-mentioned burning-temperature range when it has the 
organic machine which depends for on the kind of organic machine w hich constitutes a particle and 
which is easy to pyrolyze has the organic machine which is hard to pyrolyze desirably and on the 
contrary, as for selection of burning temperature, it is desirable to process at an elevated temperature by 
above-mentioned burning-temperature within the limits. Anyway, what is necessary is just to select the 
optimal conditions according to needed disruptive strength and elastic modulus. Moreover, although 
there is especially no limit about baking equipment and an electric furnace, rotary kiln, etc. can be used, 
calcinating in the rotary kiln which can stir a particle is advantageous. 

[0031] 0.5-15 micrometers of mean particle diameters are usually 0.8-10 micrometers preferably, and 
the coefficient of variation (valve flow coefficient value) of particle size distribution is usually 3.0% or 
less, and the polyorganosiloxane particle obtained by the method of such this invention is a 
monodisperse particle of a true spherical. In addition, it can ask for coefficient of variation (valve flow 
coefficient value) by the lower formula. 

valve flow coefficient value (%) =( standard deviatioa mean particle diameter of particle size) xlOO 
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[0032] Moreover, according to the method of this invention, compared with the case where this anionic 
surfactant is not added, generation of a giant particle can be low suppressed by adding the anionic 
surfactant which has an HLB value in the range of 18-42. The polyorganosiloxane particle obtained by 
the method of this invention can make the rate of the giant particle at the time of defining a giant particle 
as the particle which has a particle diameter of 1 .3 times or more of a mean particle diameter 5% or less, 
and can attain improvement in the yield. 

[0033] The polyorganosiloxane particle obtained by the method of this invention is a monodisperse 
particle of the true spherical by which particle size was controlled, and can be used as the spacer and 
standard particle for liquid cry stal displays in itself. 

[0034] Moreover, since it has the vinyl group of a polymerization nature functional group in a molecule 
when this particle is a polyvinyl siloxane particle obtained using a vinyl alkoxysilane compound as a 
raw material, the organic inorganic composite particle which is a monodisperse particle of a true 
spherical can be manufactured by making a polymerization nature monomer react to this. As a 
polymerization nature monomer used, for example Under the present circumstances, styrene, an alpha 
methyl styrene, Vinyltoluene, alpha-chloro styrene, o-chloro styrene, m-chloro styrene, Aromatic vinyl 
system compounds, such as p-chloro styrene and p-ethyl styrene, Methyl acrylate, ethyl acrylate, 
propylacrylate, Butyl acrylate, hexyl acrylate, 2-ethylhexyl acrylate, Cyclohexyl acrylate, beta- 
hydroxyethyl acrylate, beta-aminoethyl acrylate, N, and N-dimethylamino ethyl acrylate, Acrylic esters, 
such as gamma-hydroxypropyl acrylate, and the methacrylic esters corresponding to these 
Vinyltrimetoxysilane, vinyltriethoxysilane, a vinyl trimethyl silane, Vinylsilane system compounds, 
such as gamma-methacryloyl oxypropyl trimethoxysilane, The ethylene glycol diacrylate which is 
furthermore a poly functional monomer, The acrylate of polyhydric alcohol, such as glycerin diacrylate 
and glyceryl triacrylate Ethylene glycol dimethacrylate, glycerol dimethacrylate, The methacrylate of 
polyhydric alcohol, such as glycerol trimethacrylate, trimethylolpropanetrimethacrylate, and 
polyethylene glycol dimethacrylate, a divinylbenzene, etc. are mentioned. 

[0035] Although these monomers may be used independently and you may use combining two or more 
sorts, since the coat of the bridge formation resin which is excellent in swelling or the chemical 
resistance which is hard to dissolve is formed when liquid crystal is touched by using a polyfunctional 
monomer especially, use of a polyfunctional monomer is advantageous. 

[0036] Especially this organic inorganic composite particle is suitably used as a spacer for liquid crystal 
displays. Even when this composite particle is used as a spacer of a liquid cry stal display, movement 
cannot take place easily at the time of the process or ultrasonic cleaning which pour liquid crystal into a 
liquid crystal cell, damage is not done to an orientation film etc., and spray is distributed by supersonic 
oscillation, exfoliation of a resin coat does the effect of not happening substantially so. <BR> [0037] 
[Example] Next, although an example explains this invention to a detail further, this invention is not 
limited at all by these examples. 

Churning was performed, after teaching 80. Og of water to the plastic envelope of 100ml ** with 
example 1 MAG churning equipment and teaching 0.03ml of aqueous ammonia of 0.004g (HLB value 
40) (it is 0.005 % of the weight to the whole quantity of an aqueous ammonia nature solution) of sodium 
dodecyl sulfates, and one convention further to it. Subsequently, vinyltrimetoxysilane 8g was added to 
this, and the reaction was started, agitating at a room temperature. 

[0038] The upper existence was observed, and churning was continued until the upper layer disappeared. 
The reaction was terminated, after adding 0.5ml of aqueous ammonia 25% of the weight and continuing 
churning at a room temperature further overnight, when the upper layer disappears. 
[0039] The wet classification using the difference of settling velocity were performed after the reaction 
end, the granule child was removed very much, and the target polyvinyl siloxane particle was obtained. 
The yield of the mean particle diameter of this particle, valve flow coefficient value, and a giant particle 
(particle which has a particle diameter of 1 .3 times or more of a mean particle diameter) is shown in 
Table 1. moreover, drawin g 1 — a scanning-electron-microscope (SEM) photograph - draw in g 2 — low 
— a twice SEM photograph is shown 

[0040] In an example 2 and three examples 1. except having changed, as the addition of a sodium 
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dodecyl sulfate was shown in Table 1 to the whole quantity of an aqueous ammonia nature solution, it 
carried out like the example 1 and the polyvinyl siloxane particle was obtained. The yield of the mean 
particle diameter of this particle, valve flow coefficient value, and a giant particle is shown in Table 1 . 
[0041] In example of comparison 1 example 1, except having not added a sodium dodecyl sulfate, it 
carried out like the example 1 and the polyvinyl siloxane particle was obtained. The yield of the mean 
particle diameter of this particle, valve flow coefficient value, and a giant particle is shown in Table 1 . 
moreover, drawing 3 -- low - a twice SEM photograph is shown 

[0042] In example of comparison 2 example 1, except having changed addition of a sodium dodecyl 
sulfate into 0.04g (it being 0.05 % of the weight to the whole quantity of an aqueous ammonia nature 
solution), it carried out like the example 1 and the polyvinyl siloxane particle was obtained. The yield of 
the mean particle diameter of this particle, valve flow coefficient value, and a giant particle is shown in 
Table 1. 

[0043] In example of comparison 3 example 1, except having changed addition of a sodium dodecyl 
sulfate into 0.4g (it being 0.5 % of the weight to the whole quantity of an aqueous ammonia nature 
solution), it carried out like the example 1 and the polyvinyl siloxane particle was obtained. The yield of 
the mean particle diameter of this particle, valve flow coefficient value, and a giant particle is shown in 
Table 1. 

[0044] Churning was performed, after teaching 80. Og of water to the plastic envelope of 100ml ** with 
example 4 MAG churning equipment and teaching 0.02ml of aqueous ammonia of oleic acid potassium 
(HLB value 20) 0.0008g (it is 0.001 % of the weight to the whole quantity of an aqueous ammonia 
nature solution), and one convention further to it. Subsequently, vinyltrimetoxysilane 8g was added to 
this, and the reaction was started, agitating at a room temperature. 

[0045] The upper existence was observed, and churning was continued until the upper layer disappeared. 

The reaction was terminated, after adding 0.5ml of aqueous ammonia 25% of the weight and continuing 

churning at a room temperature further overnight, when the upper layer disappears. 

[0046] The wet classification using the difference of settling velocity were performed after the reaction 

end, the granule child was removed very much, and the target polyvinyl siloxane particle was obtained. 

The yield of the mean particle diameter of this particle, valve flow coefficient value, and a giant particle 

is shown in Table 1 . 

[0047] 

[Table 1] 

£1 





* U tt flJ 


(Atm) 


C V « 
(Jfi) 


£ fi£ * 

(%) 


n m 


a g 


mm i 


SD S 


0,005 


1.5 8 2.1 5 


0.0 0 




SDS 


0.01 


1.43 j 2.37 


, 

0.0 7 


&«§*I3 


SDS 


0. 0 0 0 5 


2.5 6 


1* 6 C 


0.4 3 




KOL 


0.001 


1.89 


2. 23 


0.9 3 




SDS 


— 12.16 


3.0 5 


7.2 9 




SDS 


0.05 1.05 


5.95 


0.00 




SDS 


o. 5 «3£*66 




0.00 . 



[Notes] 

SDS: Sodium-dodecyl-sulfate KOL:oleic-acid potassium-measurement impotentia: It is too fine and is 
classification impotentia [0048]. 240ml of solution which contains 0.005 % of the weight (HLB value 
40) of sodium dodecyl sulfates in the plastic envelope of 5300ml ** of examples was taught. Stirring 
this solution with magnetic stirring equipment, 0.10ml of aqueous ammonia of 1 convention was added. 
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and it stirred to homogeneity for 5 minutes. Subsequently, a stirring child's rotational frequency was set 
to 60rpm, methyl trimetoxysilane 24g was slowly added to this, and the methyl trimetoxysilane layer 
was made to form in the upper layer. 

[0049] After stirring this at this rotational frequency until the upper layer disappears completely at a 
room temperature, 2.0ml of 25% of the weight of aqueous ammonia was added, stirring was stopped 
after 1-hour stirring, reaction mixture was put, and the particle was made to sediment. A decantation 
removes a supernatant, and the particle was made to sediment, after adding 200ml of methanols and re- 
distributing a settling particle. Operation of supernatant removal, methanol re-distribution, and 
sedimentation of a particle was repeated twice, and dryness after removal was performed for the 
methanol. The yield of the mean particle diameter of this particle, valve flow coefficient value, and a 
giant particle is shown in Table 2. 

[0050] In example of comparison 4 example 3, instead of 240ml of solution containing 0.005 % of the 
weight of sodium dodecyl sulfates, it carried out like the example 3 and the particle was obtained except 
having used 240ml of water. The yield of the mean particle diameter of this particle, valve flow 
coefficient value, and a giant particle is shown in Table 2. 

[0051] In example of comparison 5 example 3, except having used the solution containing 0.05 % of the 
weight of sodium dodecyl sulfates instead of the solution containing 0.005 % of the weight of sodium 
dodecyl sulfates, it carried out like the example 3 and the particle was obtained. The yield of the mean 
particle diameter of this particle, valve flow coefficient value, and a giant particle is shown in Table 2. 
[0052] In six to example 8 example 3, except having used the solution which contains the sodium 
dodecyl sulfate of the concentration shown in Table 2 instead of the solution containing 0.005 % of the 
weight of sodium dodecyl sulfates, it carried out like the example 3 and the particle was obtained. The 
yield of the mean particle diameter of each particle, valve flow coefficient value, and a giant particle is 
shown in Table 2. 
[0053] 
[Table 2] 

£2 





sdsm 


(um) 


C V m 
<%) 


<%) 




0.005 


4, 6 


2.4 3 


2.0 3 


**W6 


0.0 1 


3. 9 


2,9 7 


0. 64 


*K«7 


0. 0 0 1 


4. 7 


2.0 0 


2.18 


SUM! 8 


0. 0 0 0 5 5.0 


2.3 5 


3.77 


lt««4 




6. 4 


2.03 


9.7 0 


lt*W5 


0.05 


3. 3 


5.90 


0. 63 



[Notes] 

SDS: Sodium dodecyl sulfate [0054] Baking processing was carried out under the condition which 
shows the polyorganosiloxane particle obtained in an example 9, ten examples 1, and the example 5 in 
Table 3, and the baking polvorganosiloxane particle was obtained. 
[0055] 
[Table 3] 
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£3 





CD&£05 teg 


(ft J5£b5 

c vie 

(X) 






/yu'W it* -s*. j-j* 

(kgf/W) 




KJKffl | 1. 5 8 

1 


2,2 


Ni»K 3 8 O'C 


1.55 


10 5 




Hl5{fiJ5 4.6 

i 


2 . 4 


N,^ 6 6 O'C 
6BSR0 


4.44 


7 4 



[0056] The polyorganosiloxane particle obtained after baking has a disruptive strength as shown in 
Table 3, and became clear [ that it is suitable especially as a spacer for liquid crystal displays ]. 
[0057] 

[Effect of the Invention] According to this invention, the polyorganosiloxane particle which is a 
monodisperse particle of the true spherical by which particle size was controlled used as the spacer for 
liquid crystal displays, a standard particle, etc. in itself as a middle particle for manufacturing an organic 
inorganic composite particle suitable as a spacer for liquid crystal displays etc. can be manufactured 
efficiently. 
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